###### Strengths and limitations of this study

-   This is the first-known study to investigate four different training modes in postregistration healthcare professionals.

-   This study was conducted in an interprofessional setting across a number of professional groups.

-   Quantitative and qualitative data were collected at three different time points (before training, immediately after and at 3 months following training) to assess the impact of training modes on learning outcomes.

-   As the findings from this study were generated through self-report data, further research using more robust data is required.

-   Given the nature of the research design, the role of confounding factors (such as motivation to learn, drive to achieve learning outcomes) could not be eliminated.

Background {#s1}
==========

The returns of training, whether traditional or online, include improved performance and attitudes from employees necessary to achieve organisational growth.[@R1] Technology-assisted learning is on the increase and is viewed as an excellent resource that offers flexibility to educators and students.[@R2] Benefits of technology-assisted training have been clearly documented in the literature. These include increased flexibility, reduced travel costs and the ability to address the limited availability of training in rural, remote and underserved areas.[@R1] Furthermore, technology-assisted learning removes any geographical or time constraints often associated with traditional face-to-face learning,[@R2] thereby enhancing training access in rural and remote areas. However, the introduction of technology-assisted and online learning has given rise to some issues including quantity versus quality of educational practice.[@R7] Therefore, the challenge for educationalists is to deliver an optimal learning experience that is effective and appropriate for participants' learning needs.[@R2]

There is little research to accurately determine the benefits and pitfalls of online learning, particularly in comparison with the more traditional face-to-face learning. Researchers and educators are unsure how participants' online experiences differ from their experiences in face-to-face learning environments. Gaining knowledge about processes and outcomes of online learning compared with face-to-face learning will enable stakeholders to make more informed decisions about future online course development and implementation.[@R8] Studies comparing traditional face-to-face learning with technology-assisted and online learning are necessary to establish the value of non-traditional training modes in healthcare settings.[@R2] Furthermore, there is a lack of studies that compare more than two modes of training.[@R9] Additionally, there is a need for studies of practising healthcare professionals as opposed to preregistration student studies.[@R10]

Kirkpatrick's four-level evaluation model is the most widely recognised model in evaluating training programmes.[@R14] It is well accepted that there are gaps in training evaluation that target levels 3 and 4 of the Kirkpatrick's model of evaluation, namely behaviour and results. This is because the evaluation is said to become more expensive and difficult to process with each successive level of this model.[@R14] Therefore, it is common for studies to report participant reactions (level 1) or increase in knowledge post-training (level 2)[@R17] Level 3 behaviour can be measured only when participants have had a period of time to implement what they have learnt in training. This makes it necessary to measure the impact of training after a period of time.[@R20] Therefore to address the gaps outlined, this study investigated the differences in training outcomes (knowledge, confidence and behaviour) of healthcare professionals for four modes of delivery, namely face-to-face, videoconference, online and blended. Self-reported confidence and knowledge gained immediately after training and retained at 3 months were examined.

Methods {#s2}
=======

Study design {#s2a}
------------

A multimethods quasi-experimental longitudinal design was used in this study. Quantitative and qualitative data were collected at three points, namely baseline (before training), postbaseline (after training) and at 3 months post-training completion.

Patient/public Involvement {#s2b}
--------------------------

Patients and/or public were not involved in the study.

Participants {#s2c}
------------

This study was conducted across two Hospital and Health Services (HHS) in Queensland, namely the Darling Downs Hospital and Health Service (DDHHS) and Central Queensland Hospital and Health Service (CQHHS). Allied health, nursing, medical and dental professionals from these HHSs were invited to participate in the study. These two HHSs were chosen to achieve homogenous sampling[@R21] as they were similar in terms of geography, with both HHSs having one bigger regional site and many rural/satellite sites.

Eligible and willing participants from DDHHS were recruited to the face-to-face and online modes of training, those consenting to participate from CQHHS were recruited to the videoconference and blended modes of training. This decision was made to accommodate the training organisation and delivery practicalities, as well as to maximise cost-efficiencies related to the facilitator travel (the geographical location of the Cunningham Centre, the training organisation, is within the DDHHS). Also, this sampling and recruitment strategy was chosen to achieve an adequate sample size (n=30 for each mode). Training opportunities involving the respective modes were advertised in DDHHS and CQHHS through targeted emails and marketing. Participants were provided with a participant information sheet that outlined information about the study.

Training {#s2d}
--------

All the participants across the four modes of training were presented with the same information. All the training sessions were presented/co-ordinated by the first author to ensure consistency between the modes. This training is delivered to practising postregistration healthcare professionals to up-skill them in providing clinical supervision to other staff and students. Information on the contents of the Cunningham Centre[@R22] supervisor training can be found in online[supplementary appendix A](#SP1){ref-type="supplementary-material"}. The face-to-face training was a full-day workshop while the videoconference training was conducted over two half-a-day workshops. Online training was self-paced over 8 weeks and took up to 5 hours to complete. The blended mode of training involved the online component plus a 2-hour videoconference post-training completion. The videoconference session was used to facilitate discussion about the training content and answer participant questions. This difference in contact time between the modes reflects the nature of content delivery (ie, the face-to-face and videoconference modes included multiple group discussions of scenarios and group activities that took more time).
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Measures {#s2e}
--------

### Survey {#s2e1}

Quantitative data were collected using surveys at three points (baseline, postbaseline and at 3 months) administered through Typeform.[@R23] The surveys captured information on participant demographics (baseline survey only), confidence and knowledge in supervision, satisfaction with training and changes to practice. Some questions in the survey instrument were adapted for use from the 'Supervisor Self-Assessment tool' originally developed by Hawkins and Shohet.[@R24] The surveys had questions on the participant's confidence and knowledge in providing supervision, satisfaction with training and access issues related to training. Questions related to confidence, knowledge and satisfaction were rated on a 10-point scale. The remaining questions had multiple choice responses with the option to enter additional comments. These questions were developed based on a literature review and on the Cunningham Centre's standard workshop evaluation questionnaires. The survey was piloted with six people who had experience in workshop evaluations prior to its use in the study.

### Reflective summary {#s2e2}

Qualitative data were gathered using reflective summaries at two points (postbaseline and at 3 months). The reflective summary primarily captured participant views on the impact of training, mode of delivery used, enablers and barriers associated with that mode. The questions asked in the reflective summary are attached in online [supplementary appendix B](#SP1){ref-type="supplementary-material"}.

Data analysis {#s2f}
-------------

### Quantitative data {#s2f1}

Although the data were repeated measures in format, we found that participants had difficulty in consistently entering their unique identification code from survey to survey. This issue compounded the common issues of attrition routinely observed in longitudinal studies. Restricting our analyses to only data that could be matched across all survey points with the individual participants would have resulted in an unacceptable reduction in the analysed sample size (n=21). Given our analyses primarily aimed to compare groups *between* conditions (ie, delivery modes), we opted to admit all survey data, and forego identifying subjects over time, within conditions.

This approach yielded a 3×4 independent groups analysis of variance (ANOVA) design, rather than a mixed design, which might potentially yield an underpowered analysis. Given this analysis was not planned before the intervention, we undertook a post-hoc power analysis to determine the likelihood of detecting an effect size of 1 scale point (on a 10-point scale) which we nominated as the minimum meaningful effect size of interest. We employed the freely available G\*Power application[@R25] to calculate the probability of detecting this difference at post and follow-up, using average attained group sample sizes (N) and SD at these time points. As SDs were almost identical for the two dependent variables (DVs), knowledge and confidence, similar results were obtained for both variables. Our analysis had a typical power of 0.905 at post (SD=0.89, n=18) and a typical power of 0.71 at 3-month follow-up (SD=1.00, n=14).

[Table 1](#T1){ref-type="table"} provides information about participants at baseline across delivery modes, for key demographic and work-status characteristics. There were no differences across modes for gender or work status. Significant differences were observed for age and location. Accordingly, we checked for a relationship between these covariates and the key outcome measures of confidence and knowledge at baseline. No significant relationships were found (absolute max *r*=0.02, p=0.79).

###### 

Group sample sizes at the three time points

                Online   Video   Face-to-face   Blended
  ------------- -------- ------- -------------- ---------
  Baseline      40       19      26             16
  Post          17       19      23             12
  Three-month   10       16      17             13

### Qualitative data {#s2f2}

Qualitative data from the reflective summaries were collated by an independent project support officer. The data were subsequently subject to inductive content analysis,[@R26] independently by the first and the last authors. Content analysis is a research method for the subjective interpretation of the content of the text data through the systematic classification process of coding and identifying themes or patterns.[@R26] Content analysis allows the researcher to measure the frequency of different categories and themes[@R27] and hence has been chosen as the preferred method of analysis. The resulting themes were then compared by the two authors and consensus reached on the final themes for reporting. Various strategies were employed by the authors to improve the rigour in the qualitative data collection and analysis processes, namely completion of data analysis independently by the first and last authors, cross checking of themes and peer debriefing with the second author while completing the analysis and interpretation.[@R28]

Results {#s3}
=======

Quantitative {#s3a}
------------

Of the 101 participants who provided data for the baseline survey, 91% (n=92) were female. Sixty-nine per cent (n=70) of participants were younger than 35 years, and 91% (n=92) were 45 years of age or less. Only 9% (n=9) were 56 years or older. Forty persons participated in online training, 19 in video training, 26 in face-to-face and 16 in blended mode of delivery. [Table 2](#T2){ref-type="table"} shows the sample size in each group by time point. Further demographic information about the participants can be found in [table 1](#T1){ref-type="table"}. Seventy-one participants provided feedback at the initial post-training follow-up, and 56 participants provided further responses at a 3-month follow-up.

###### 

Characteristics of participants at baseline

  ---------------------------------------------
                                  N      \%
  --------------- --------------- ------ ------
  Gender          Male            9      8.9

  Female          92              91.1   

  Age             \<25            34     33.7

  26--35          36              35.6   

  46--55          22              21.8   

  56--65          1               0.9    

  65+             8               7.9    

  Training mode   Online          40     39.6

  Video           19              18.8   

  Face-to-face    26              25.7   

  Blended         16              15.8   

  Work location   Regional        66     65.3

  Rural           35              34.7   

  Work base       Hospital        73     72.3

  Community       13              12.9   

  Both            15              14.9   

  Discipline      Allied health   56     51.5

  Nursing         36              35.6   

  Medicine        5               4.9    

  Dentistry       4               3.9    

  Other           4               3.9    

  Postgraduate\   \<1             6      5.9
  experience\                            
  (years)                                

  2--5            21              20.8   

  6--10           31              30.7   

  11--20          22              21.8   

  21+             21              20.8   

  Work status     Full-time       66     65.3

  Part-time       35              34.7   
  ---------------------------------------------

Participants were asked to rate their confidence and level of knowledge at each of the three time points. [Figure 1](#F1){ref-type="fig"} illustrates mean changes in confidence and knowledge by time and delivery mode. A 3 (time) x 4 (mode) ANOVA, implemented as general linear models, was conducted test for differences. Residuals were approximately normally distributed. There was a significant main effect for time in predicting both confidence, *F*(2)=39.4, p\<0.01, and knowledge, *F*(2)=59.5, p\<0.01. No significant main effect for mode was observed, in predicting either confidence, *F*(3) = 1.5, p=0.22, or knowledge, *F*(3)=0.99, p=0.39. Additionally, the inclusion of an interaction effect of time x mode did not significantly improve model fit for either confidence, *F*(6)=0.11, p=0.99, or knowledge, *F*(6) = 0.08, p=0.99. [Table 3](#T3){ref-type="table"} provides model summaries of the general linear models: main-effects only, and with interactions, for each DV. As shown in [figure 1](#F1){ref-type="fig"}, and the model summaries in [table 3](#T3){ref-type="table"}, self-rated confidence and knowledge increased significantly from baseline to postdelivery, and this increase was sustained at 3-month follow-up. In sum, all training methods resulted in sustained self-reported improvements, but there were no differences observed between training modes.

![Self-rated confidence (A) and knowledge (B) by delivery mode at baseline, postintervention and 3-month follow-up.](bmjopen-2017-021264f01){#F1}

###### 

Regression beta coefficients and model summaries for general linear models predicting confidence and knowledge

                                 Dependent variable                                                         
  ------------------------------ ------------------------ ------------------------ ------------------------ -------------------------
  Time: post (vs baseline)       1.815\*\*(0.239)         1.831\*\*(0.447)         2.196\*\*(0.235)         2.115\*\*(0.439)
  Time: 3 months (vs baseline)   1.927\*\*(0.259)         2.025\*\*(0.546)         2.238\*\*(0.255)         2.250\*\*(0.537)
  Mode: video                    −0.159(0.284)            −0.191(0.431)            −0.011(0.279)            −0.176(0.423)
  Mode: face-to-face             −0.538\*(0.268)          −0.375(0.389)            −0.314(0.263)            −0.304(0.382)
  Mode: blended                  −0.329(0.307)            −0.438(0.457)            −0.398(0.301)            −0.338(0.449)
  Post x video                                            0.064(0.672)                                      0.306(0.660)
  Three-month x video                                     −0.022(0.757)                                     0.214(0.744)
  Post x face-to-face                                     −0.200(0.629)                                     0.083(0.618)
  Three-month x face-to-face                              −0.407(0.729)                                     −0.126(0.715)
  Post x blended                                          0.148(0.741)                                      −0.094(0.727)
  Three-month x blended                                   0.153(0.795)                                      −0.101(0.780)
  Constant                       5.894\*\*(0.205)         5.875\*\*(0.244)         5.631\*\*(0.201)         5.650\*\*(0.240)
  Observations                   228                      228                      228                      228
  r^2^                           0.273                    0.275                    0.355                    0.356
  Adjusted r^2^                  0.256                    0.238                    0.340                    0.323
  Residual SE                    1.527 (df=222)           1.545 (df=216)           1.499 (df=222)           1.518 (df=216)
  F statistic                    16.661\*\* (df=5; 222)   7.456\*\* (df=11; 216)   24.416\*\* (df=5; 222)   10.865\*\* (df=11; 216)

\*P\<0.05; \*\*P\<0.01.

Qualitative {#s3b}
-----------

Five themes were developed from the reflective summary data including language used by participants, most valuable part of training, facilitator being a key learning resource, merits and risks of online training and impact on practice.

### Language used by participants {#s3b1}

Participants in each of the four modes chose different terminology/words to describe their experiences. Face-to-face and videoconference participants commented extensively on the *knowledge, skills, understanding and confidence* gained. Online and blended participants used the words *knowledge and understanding*. Furthermore, while face-to-face participants commented extensively on finding the training *enjoyable*, this terminology was not used as much with the other modes.

When asked about the impact of training, one face-to-face participant said:

> ...Increased my confidence in providing supervision, particularly with regards to increasing my knowledge of formalised structure of supervision...Also increased my understanding in general and I think it will contribute to my ability to provide effective supervision in the workplace.

Most valuable part of training {#s3c}
------------------------------

Face-to-face and videoconference participants reported valuing the interaction with the facilitator and peers, group discussions, role plays and receiving immediate feedback from others in the room. Online participants reported videos of supervision scenarios as the most valuable part of training.

> ...the VC did assist my learning by still providing a person to ask questions and getting feedback straightaway...group activities were fabulous as I learn best by role playing, brainstorming in groups.....

A face-to-face participant said:

> ....face-to-face training assisted my learning greatly...being able to learn from peers in other disciplines was extremely valuable and a worthwhile learning opportunity in itself.

Facilitator is a key learning resource {#s3d}
--------------------------------------

Face-to-face and videoconference participants described the value of the facilitator in promoting learning. Online participants found the other learning resources like videos valuable. One videoconference participant said:

> Facilitator presence (via VC) ensured attention to subject and allowed for meaningful activities, direction and clarification which improved learning...

A face-to-face participant commented thus:

> ...the trainer has taught us skills and improved our knowledge in a friendly and expert free environment.

An online participant said:

> ...video examples were useful. I enjoyed undertaking the quizzes also.

Merits and risks of online training {#s3e}
-----------------------------------

Some participants described the benefits of online training including reduced travel time and improved access. Participants who completed the blended mode also reported on advantages of that mode that were similar to the online mode. While commenting on this, one online participant said:

> This mode was the only way I would be able to complete the training. I work rurally and getting time off to access training courses is difficult.

Another online participant said thus:

> I liked having my own time to digest the information. I felt that had I been at face to face training this level of information may have been hard to retain.

A further online participant remarked:

> I preferred the online as I could do it when I was free and as I liked to read and process it allowed me to do it at my own pace.

Echoing these perspectives, a participant who undertook training via the blended mode said:

> I enjoyed this mode---it allowed me to process the info in my own time and take the time I needed to answer questions. I could re-read anything I didn't understand. I like the voice over and written words---it helped me to process the information. The case studies were also helpful in making the information real and relevant.

However, some participants outlined the risks associated with online training such as tendency to skip over information, distractibility and competing priorities. One participant said thus:

> Online was useful in not needing to travel. I was more prone to skipping through (supervision) models due to needing to get back to other work demands.

Another participant said:

> ...tried to sit down and complete the training during a normal working day, but found it difficult. So I completed it on a weekend shift when it was less chaotic.

Impact on practice {#s3f}
------------------

Many participants across all four training modes remarked about the impact the training has had on practice at the 3-month follow-up point. When asked about the changes that have been implemented following training, many participants commented on changes to the structure and content of supervision sessions, seeking more supervisee feedback and use of reflective practice models in supervision. One participant who completed the face-to-face training remarked thus:

> I am undertaking different modes of learning within supervision such as chart reviews, joint treatment sessions.

Yet another face-to-face participant said:

> I try to listen more to the point of view of others and understand why they may learn better with different approaches.

Responding to the same question, a videoconference participant said:

> It has inspired me to conduct formal supervision and increased my knowledge and understanding of supervision and engaging in guided reflection to enhance practice...I really liked the Gibb's and Rolfe's models for reflection and have already begun using these for staff reflection.

Yet another videoconference participant said:

> I have since the training started to provide supervision to other supervisees. So (I) firstly met with them to see if the relationship was a good fit and have progressed using some of the strategies to assist with their learning and have implemented the evaluation of supervision.

When asked about the changes implemented to practice, some online participants commented thus:

> I have blocked off consistent supervision time to ensure adequate time and completion (of tasks) with the supervisee.

> Use of reflective tools and models to help drive self-reflective learning with a student. I've been more confident in my role as a supervisor in the formative and supportive components.

> More structured approach. Using SMART goals. Obtaining supervisee feedback.

Participants who completed the blended mode of training had similar responses when asked about the changes they have been able to implement to practice following supervision training. Some participant comments are provided below:

> I asked for more feedback from supervisees about my supervision, to ensure we were achieving the goals initially set. I made sure to incorporate more time for reflection and feedback into sessions, and used the models discussed in training to do this.

> Introduced different methods into supervision practice, used more tools around reflective practice, revisited goal setting.

Discussion {#s4}
==========

This is the first known study that investigated the differences in learning outcomes for four modes of training delivery for postregistration healthcare professionals. While the online and blended modes are becoming increasingly common, the evidence behind these remains limited, especially in the postregistration healthcare professional context. Previous research has highlighted the importance participants attribute to face-to-face training, with the other modes being perceived as the poor cousins.[@R13] However, the findings of this study indicate that training delivery across face-to-face, videoconference, online and blended modes can be set up to achieve comparable outcomes. This is an important finding for many healthcare professionals in countries such as Australia that have a dispersed population. Given the increasing resource constraints,[@R6] non-traditional forms of training delivery can improve access to training and achieve comparable outcomes to face-to-face training.

The study findings strengthen the findings of another study by Larson and Sung[@R9] that found no significant differences in outcomes in the three modes of delivery, namely face-to-face, blended and online modes among students completing a management information systems course. However, similar to other studies in this area, this was again a study with students. The main strength of the study presented in this paper is the representation of postregistration practising healthcare professionals from a broad range of disciplines including allied health, nursing and medicine. Therefore, study findings are applicable to a broad range of professions. An additional strength of this study is the comparison of four training modes while most existing studies in the field have compared only two or three modes.[@R9]

This study has demonstrated that training for healthcare professionals can be set up to achieve comparable outcomes across different delivery modes. It is likely that participants across all modes reaped comparable benefits due to the initial investment made by the organisation while designing the different modes. It is also noteworthy that the authors took immense care to ensure that information was delivered consistently and learning facilitated in a similar manner to participants across all the modes. Therefore, resource investment into training development in the early phase appears to be integral to the achievement of learning outcomes in the later phases. This is supported by many models related to training and evaluation. For example, the input, process, output model proposed by Bushnell[@R29] recognises the crucial role of the training input stage which relates to the trainer's competence, training materials, facilities and equipment used.

This study is not without limitations. The use of Kirkpatrick's model in training evaluation has been highly debated. However, it is argued that it is still a widely known and used model in training evaluations.[@R15] The unique identification code for the survey could not be matched across all the three points, restricting the analyses that could have been performed at the individual level. However, this did not preclude the analyses required for addressing the study's key comparisons. Although power was determined post-hoc to be reasonably sufficient post-training, our study had only a 70% chance of detecting a difference of 1 point at the 3-month follow-up. A larger subsequent study might detect more subtle differences in outcomes at follow-up. The other limitation was the resource-intensive nature of the study design. Co-ordinating and facilitating training for a broad range of healthcare professionals in two cohorts across two dispersed hospital and healthcare services, as well as collecting data at three points required extensive administrative support and trainer's time. Any replication efforts for this study would need to factor sufficient resources to ensure successful implementation. Furthermore, this study collected self-reported data. Further studies are required that also evaluate outcomes from the workplace (eg, manager reports). It is possible that this study recruited participants that are much more motivated to learn and engage in continuing professional development which may have resulted in the positive outcomes (potential for self-selection bias). However, most practising healthcare professionals understand the importance of undertaking professional development to maintain their recency of practice, and hence, it is likely that the study recruited participants with different levels of motivation to learn. Future research could address these issues by recruiting a larger sample size which may provide a better representation of the population of interest. Lastly, this study used a multimethods, quasi-experimental longitudinal design in accordance with what was feasible within the context where this research was undertaken as well as time, resources and finances that were available to undertake this project. Future research using robust study designs, such as randomised controlled trials, are recommended as means of demonstrating causality, eliminating error and bias (such as selection and allocation bias) and controlling for confounders.

This study has provided valuable information for training providers, organisations and healthcare professionals regarding the use of different training delivery modes. For training providers, it highlights the value of ensuring consistency of information provided and the value in ensuring interactivity for non-traditional training modes. For organisations, it provides assurance that comparable training outcomes can be achieved for non-traditional modes of training as the face-to-face mode. For healthcare professionals, it provides information on the benefits and risks associated with different training modes that will better inform their choice of training mode.

Conclusion {#s5}
==========

This study compared four modes of training delivery, namely face-to-face, videoconference, online and blended. It recruited practising healthcare professionals from allied health, nursing, medicine and dentistry from two regional hospital and healthcare services in Queensland. All participants completed the Cunningham Centre Supervisor training in one of the four modes. The same information was presented by one trainer to all participants to ensure consistency between modes. Self-rated confidence and knowledge in the provision of supervision was measured before training, immediately after training and at 3 months post-training completion. Study findings have implications for practice, policy and research. Findings indicate that all four modes of training achieved a significant increase in confidence and knowledge that was also retained at 3 months post-training completion. The qualitative data collected highlight the important role of the training facilitator and the differences in participant experiences across the four training modes. This study provides key findings that can be used by healthcare professionals, training providers and healthcare organisations to inform policy and practice in this field. This study has also highlighted areas for future research including further studies that compare multiple training delivery modes for postregistration healthcare professionals to build the evidence, as well as studies of discipline-specific topics.
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